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Introduction to  
Compacted Concrete Pavement 

Roller Compacted Concrete without the rollers… 
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RCC Definition 

 “Roller Compacted Concrete (RCC) is a no-slump concrete 
that is compacted by vibratory rollers.” 

 Zero (or negative) slump 

 No forms 

 No reinforcing steel 

 No finishing (typically) 

 Placed by external force rather than internal vibration. 
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Concrete pavement placed in a different way! 
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RCC pavement is a hybrid 

 Conventional PCC Pavement 

 Uses the same materials 
(with different 
proportions) 

 Cured similarly 

 Asphalt Pavement 

 Similar aggregate 
gradation 

 Similar construction 
methods 
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Where has RCC been used? 

 Ports, intermodal facilities, heavy industrial areas subjected 
to greater-than-highway loading 
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Coal ash landfill, Moncure, NC 
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CSX Intermodal facility, Charlotte Airport, NC 



Where has RCC been used? 

 Ports, intermodal facilities, heavy industrial areas subjected 
to greater-than-highway loading 

 Light industrial areas subject to highway loadings 
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Celadon Trucking, Richmond, VA 
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Where has RCC been used? 

 Ports, intermodal facilities, heavy industrial areas subjected 
to greater-than-highway loading 

 Light industrial areas subject to highway loadings 

 Local and arterial streets 
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Wichita, Kansas 
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Where has RCC been used? 

 Ports, intermodal facilities, heavy industrial areas subjected 
to greater-than-highway loading 

 Light industrial areas subject to highway loadings 

 Local and arterial streets 

 Logging facilities, composting areas, and storage yards 
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Log handling yard 



Where has RCC been used? 

 Ports, intermodal facilities, heavy industrial areas subjected 
to greater-than-highway loading 

 Light industrial areas subject to highway loadings 

 Local and arterial streets 

 Logging facilities, composting areas, and storage yards 

 Highway shoulders 
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Interstate 385, Laurens Co., SC 
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RCC aggregate gradation 

 Aggregate gradation essential to good mix performance 

 Constructed like asphalt; needs to be graded like asphalt 
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Soil compaction proportioning method 

 Choose well-graded aggregates 

 Select a range of cementitious material contents 

 Develop a moisture-density relationship 

 Cast samples to measure compressive strengths 

 Select cementitious material content to achieve desired 
strength 
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Structural design 

 Completed RCC acts like plain, unreinforced, undoweled PCC 
pavement. 

 Design is basically the same. 

 Thickness range for 1 lift is 4 to 10 inches. 

 Multiple lift construction is commonly used for loads substantially 
above highway legal loads. 

 Thickness is a function of: 
 Number and weight of expected loads. 

 Flexural strength of concrete. 

 Subbase support 
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Commonly used design procedures 

 PCA Method 
 Single vehicles 
 Industrial pavements 
 Currently only available as manual procedure in Bulletin IS-233 
 Online design tool being deployed by ACPA in near future. 

 US Army Corps of Engineers Method 
 Single vehicles 
 Computer program PCASE 
 Good for aircraft, tracked vehicles and unconventional loading 

 Conventional concrete design procedures 
 Mixed traffic 
 ACI 330/ACI 325.12R (based on ACPA/PCA design methods) 
 AASHTOWare PavementsME 
 ACPA StreetPave (also being included in online design tool) 
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How is RCC produced? 

Generally three types of available mixing 
operations: 
Continuous Flow Pugmill 
Dry Batch Plant 
Rotary Drum Mixing Plant 
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Continuous Mix Pug Mill 
 High-volume applications 

 Excellent mixing 
efficiency for dry 
materials 

 250 to 900+ tons/hr 

 Mobile, erected on site 

 Mobilization costs 



Rotary Drum Mix Plants 

 Available at some locations. 

 Mobilization issues. 

 Capacity reduced due to low 
water content of mixture. 

 



Dry batch plant 
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Dry batch plant 
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Dry batch plant 
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Dry batch plant 



Transporting and placement 
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Transporting and placement 
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Transporting and placement 

 Layer Thickness 

 4 in. Minimum Thickness. 

 9 – 10 in. Maximum Thickness in a single lift. 

 Timing Sequence 

 Adjacent lanes placed within 60 minutes for “fresh joint” 

 Multiple lifts placed within 60 minutes for “fresh joint”  

 Production should match paver capacity 

 Continuous forward motion for best smoothness 
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Transporting and placement 

Haul Time 

Can vary widely depending on weather 

Specification requires 45 minute maximum 

Admixtures can greatly increase haul time 
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High density pavers 
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 Vibrating screed 

 Dual tamping bars and or 
pressure bars 

 High initial density, 90-95% 

 Reduces subsequent 
compaction 

 High-volume placement 
(1,000 to 2,000 cubic yards 
per shift) 

 Designed for harsh mixes 

 Smoothest RCC surface 



High Density Pavers 



Compaction-Final Density 
 Final density is critical for 

strength and durability 

 Compacted to 98% modified 
Proctor (typical) 

 Dual steel drum roller 

 Combination roller 

 Rubber coated steel drum 
roller 

 Rubber tire roller 



Compaction is critical 
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Transverse Joints 

Early entry saw Depth D/4 to D/3 



Curing 

Extremely important; Ensures surface durability 

Low moisture content in RCC dictates moisture retention. 

Three methods: 

Moist Cure 

Concrete Curing Compound 

Asphalt Emulsion 



Opening to traffic 

 Because RCC is compacted, it behaves like a granular solid prior to 
hydration. 

 



Opening to traffic 



Opening to traffic 
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10:31:46 



Opening to traffic 

10:34:13 



Opening to traffic 

10:35:00 



Opening to traffic 

10:35:11 



Opening to traffic 
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10:36:35 



Sounds great, what’s the catch? 
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Surface Appearance 

•Not as smooth as 
conventional concrete 

• Important to recognize 
difference 

•Similar appearance to 
asphalt only light grey 
instead of black 



Surface Texture 



Crossgate Rd., Port Wentworth, GA 
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Hampton Inn Parking Lot, Glen Allen, VA 
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Compacted Concrete Pavement 

 ACEiT admixture/finishing system  

 Consists of a dry powder added during mixing and surface-applied 
curing compound/hardner (ACEiT Blue) 

 Admixture has several functions: 
 Reduces energy necessary for compaction, typically achieving 95%-98% 

without rolling 

 Puts the concrete to sleep until external energy is applied, greatly increasing 
haul time 

 In conjunction with admixture, surface compound 
 Allows finishing with power trowel and broom 

 Provides smoother surface with enhanced consistency 
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Caterpillar Assembly Plant, Athens, GA 
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Norfolk International Terminal 
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Norfolk International Terminal 



I-85, Greensboro, NC 
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I-85, Greensboro, NC 
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I-85, Greensboro, NC 
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I-85, Greensboro, NC 
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I-85, Greensboro, NC 
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I-85, Greensboro, NC 
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I-85, Greensboro, NC 
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I-85, Greensboro, NC 
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I-85, Greensboro, NC 
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Thank you! 
Stan Bland, PE 

Pavement Applications Director – Carolinas/Virginia 

sbland@cement.org 

704-975-2951 

 

Andy Johnson, Ph.D., PE 

Pavement Design Engineer 

ajohnson@cement.org 

803-556-2889 
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